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1. O6uwme TexHnyeckne Tpe6oBaHMA K NPUMEHAEMbIM NPeo6pa3oBaTeNsAM YacToThl.

B faHHOM JloKyMEHTE COAEePXATCA OCHOBHble TPebOBaHNA K CUCTEME YMPABREHWS HACOCHBIM arperaToM Ha
OCHOBe nNpecbpasoBaTtens 4acToThl. [lpegnaraeMas cuCTeMa [OJDKHA MOMHOCTbID COOTBETCTBOBATL AaHHBIM
TpeGoBaHyaM, BCE HECOOTBETCTBUS [OMKHBI (PUKCMPOBATBCA U MPUAArATBCA K TEXHMKO-KOMMEPHECKOMY
NPeANnOXEHNID OTAENbHBIM MPOTOKONOM, B JaHHOM [OKyMEHTE He fpUBOAMTCS TOUHOI cneuudukalmn
cucTeMsl, cneuudukaums npopabaTtbiBAETCH U MOXET W3MEHATHCH/AONOMHSITLCH B Fpouecce npopaBoTKu
NpOEeKTa, OAAHAKO COOTBETCTBUE OBLMM TPEBOBAHWUAM SBASeTCS oBa3aTenbHbIM.

Obume TexHnyeckue TpeboBaHus onpeaenaioT:
1. Tpebosanus k Npoussoautento (Moctasiymky) 06OPYAOBaHNS
2. TpeboBanusa K TeXHUHECKUM XapaKTepUCTMKaM NpenbpaszosaTens YacToThl

0O6uwme nonoweHns

B AaHHOM AOKYMEHTE APUBOASTCH OCHOBHLIE TPeGOBaHMUS K CUCTEMaM YNpaBnieHus 3MeKTporipUBoLOM,
OCHOBHbIM 3JIEMEHTOM KOTOPOW ABNAETCS NpeobpasoBaTent YacToThl. CuCTeMa ynpaBneHus JOMKHa BIIIOUaTh
B cebs pononHuTenwHoe — obopynosanve,  obecneuvBaollee Hagniexalee  (hyHKUMOHMPOBAHME
npeobpasoBatens YacToTsl (BIUAHUE HA 3N1EKTPOABUIaTENb, MUTAIOWYIO CETh N YYBCTBUTENLHOE SNEKTPOHHOE
0BOpYAOBaHNE, CUCTEMA BEHTURALMMW/KOHAKLMOHMPOBaHUS), KpOMe TOro, B COCTaB CUCTEMbI JOMKHL BXOAUTL
BCTpOeHHbe MO0 BHelwHne 6110KN, MOAYNM, CeKUMM M CUCTEMbI, 0BECheuvBalolMe PeaM3aLMIo 334aHHOTD
anropuTMa yrnpasieHust SN1eKTPONPUBOAOM (CMCTeMa BEHTMIIALMIK/KOHANLMOHNPOBAHUS, CEKUMS MepeKmoueHns
Apyratens Mexay npeobpasoBateneM YacToThi U NUTAIOUIEN CEThIO, MOAYH, 0BECneYUBaIoLIME COBMECTUMOCTL
rnpecbpasoBartens 4acToTsl M CyllecTBylolell ACYTT] obbekTa, 1 Tak aanee).

Tpe6osanus k lNponssoanrento o6opyposaHns

Mpouseogurent  npeobpasosatenell  YacTOThl  AO/MKEH WMETb  ONbIT  pabotsl  Ha pbiHke
npeobpasoBaTenen 4acToTsl He MeHee 10 neT u 06veM NponsBoaCTBa He MeHee 1000 wT B roa AnA nonyJeHus
rapaHTuit Ha NoCeAYIOLLYIO NOCTaBKY OBOPYAOBAHMUA NPU PaCLIMPEHUY NPOM3BOACTES, NocTaBky HEeOGXOANMON
HOMEHKNATYPBI 3aMacHbIX YacTel 1 OKasaHue KBapULUMPOBAHHON TEXHUYECKON M CEPBUCHON NOAAEPIKKA.

MpovseoguTent (MeHHo fipoussoauTenb, He FOCTaBUMK) 0BOPYAOBaHNS JOMKEH MMETH TOCTOSHHbIN
OPUC C KBANMGDUUMPDOBAHHBLIM M FOTYLIEHHBIM K BbLINONHEHWO paGOT MNEpCoHanoM B PervoHe, Kyaa
NNAHMPYETCR NOCTaBKa npeobpasosatened JacToThl. MecTHOe NPeACTaBUTENLCTBO KOMMaHuU MpousBoauTens
AGNKHO OCYLIECTB/IATL JIOKANbHYIO TEXHUYECKYIO MOAAEPKKY PEanv3yeMoro npoekTa, a TakkKe OCYLIeCTBsTh
KOMMYHWUKaLMIO mMexay 3aKasuMkoM W 33BOJIOM - WSrOTOBMTENEM OBOpYAOBaHMS fipy  HeoBXoaMMOCTH
Paspeliehns BO3HUKAIOWMX TEXHMYECKUX 1 OPFaHM3aUMOHHBIX NipobneM. SloKanbHble NPeACTaBuTENM KOMITaH
— MNpou3BOAMTENS BOMKHBI BbiTh NOCTOSHHO AOCTYIHbI, CPOK WX MPUBHITUS Ha OBLEKT HE AOMKEH ripesbiarts 4
YACOB C MOMEHTa YBEeAOMIIEHHS,

WNHdKeHepHO-TeXHUUeCKkU  repcoHan koMmnaHum — [oCTaBLUMKa {MNpoussogMTena) oBopyaOBaHKUA
AOMKEH  WMETL  33BOACKWE  CEPTUMKATHI  Ha  CAMOCTOSTENILHOE  BLINOMHEHUE  lEd-MOHTAXHBIX,
MYCKOHANaA0UHLIX M CEPBUCHLIX paboT, BKIIOWas KOHTPOMb COCTOSHMS npeobpasobaTens u4actoThi,
BbITIO/IHEHHBIX NOAKIMIOUEHWA 1t KOPPEKTHOCTY KOHMMIYPaUnM oBopyaoBaHUs,

Mpoussoautens obopyAoBaHMA B COOTBETCTBMM C KOHTPAKTOM JOMKEH MPOU3BECTH oByueHve
obCnyxMBalOWEro nepcoHana, NpeAnouYTUTENbHO  HEMOCPEACTBEHHO Ha obbeKTe, rAe  YCTaHOBNEHO
obopynoBaxue, NGO B MHOM MECTE 110 BLIBOPY 3aKa3uuka. B MUHMMANbHbI 05beM obyueHUA ACAXHbLE BXOAWTD
obume ceeeHnst 06 UCMONL3YeMOM NPeoBPasOBATENE HACTOTHl M APXUTEKTYPE CHCTEMB yripaBsheHys, a Takxe
OCHOBHbIE CBENGHUA O TeXHWYECKOM OBCAYXMBAHMM W NOUCKE ¥ YCTPaHeHMn HeucnpasBHocTel. MocTaslimk
(MpoussoauTens) ©GOPYAOBAHWMA [OMKEH MO COrMACOBAHMIO € 3aKA3UMKOM (B pamiax 3aKIYeHHOro
KOHTPaKTa) BBIfIOSHATL YCTPaHEHWe HEWCIPaBHOCTEN U PEeMOHT rpeoGpasoBaTenell YacToThl B KpaT4aiiuee
BpeMs

FpounzBoauTe/b 060PYAOBAHUS BNPABE BOBNOXUTL 0BS33aHHOCTb MO BBOAY NpeotpazoBarTens YacrtoThl B
SKCTNyaTaunio YU BuiNONtHEHME  CepBUCHBIX  paboT  Ha  perMoHanbHbie  NpeacTaBuTenscTBa WM
CNEUMaIM3NPOBAHHLIC KOMMAHKKM - MAPTHEPbI, NPK HAMYUK B HUX KBBNKPULMPOBAHHOIO NepcoHana

2



TpeboBaHNs K TEXHUUHECKMM XapaKTepUCTUKaM NPeobpazoBarTess YacToThl
O6iwmne TpebosaHns

fMpepnaraeMbie B COCTABE CMCTEMbI YNPABNEHUA 3NEKTPONPUBOAOM NPEobpasoBaTenu YacToThl A0MKHbI
npeanaratbCs Moj, CBOMM 32aBOACKMM HaumeHosaHueMm. B Tom cnyuae, korpa npegnaraetcs oBopyaosaHue
COBpaHHOE M3 COCTABHBLIX YACTEN PasnWUHBIX NPOM3BOAUTENeN, AOMKHEI YKa3biBaTbCA TOUHbIA KaTaNoXHbi
HOMEP WMCXOAHOrO MNPOAYKTa, €ro MpoM3BOAMTENL, & TalOKEe MONHLIW MNepeueHb WM3MEHEeHWil, KoTophbie Gbinn
BHECEHb! B WCXOAHBI NpofykT. B TOM Ciyuae, Korja 3asenseTcs npeobpazosBaTelb YactoThl POCCUItCKOro
NPOW3BOACTBE, HE WMEIOWMM WHOCTPAHHOrG MpOTOTWNA, AOMKHL  BbiTb NPEAOCTABMEHbl AaHHLiE O
NPEANPUATHN, Ha KOTOPOM BbINOTHAETCH MOMHbIA LMK NPOM3BOACTBE, CBEACHMA O KOMMEKTYIOWMX, KOTOphie
BLIMTYCKAIOTCS Ha JaHHOM NPEANPUATAN, JIB0 3aKynaioTcs Y CTOPOHHUX OpraHm3aLimid,

CooTBercrBye CradaapTaM

Mpepnaraempie npeobpazoBate/M YactOTel W SAYSHKM  CEKUMM  KOMMYTauuM JAOMKHBE  BbiTh
CepTMHUUMPOBAHB! HAa TEPPUTOPMM TAMOXEHHOTO COK3a ¥ COOTBETCTBOBAaTb, KAK MUHUMYM, CrEAylowuM
CTaHAZPTAM € AOKYMEHTaNbHLIM NOATBEPMAESHNEM:

DNeKTpOMarHNTHas COBMECTUMOCTL TEXHUYECKMX cpeacTs — TP TC 020/2011

MpoTokon wucrbiTatuit NpeoGpasosaTens YacTOTbl AOMKeH BbiTb BHECEH B PEECTp 3aKMioueHuit
3KCNEPTU3bI MPOMBILIIEHHON BesonacHocTy (BbiBLUKIA cepTudmkaT PoctexHagsopa)

B tom cniydae, korpa npecBpasoBaTesib YaCcTOThl BBl UBroTOBAEH (nubo aBnsnca 6a3oBLIM NPUBOAOM)
33 npepenaMy TaMOXeHHOro cot3a, [MoCTaBIMK 0Bs3aH MPeoCTaBUTL  MEXAYHAPOAHbIE cepTubUKaThl
COOTBETCTBUA, KaK MUHUMYM, Ha EN61800-3 1 61800-5-1, a Tawke Ha Hanuume Mapkuposkn CE.

061Me TeXHUYECKNE XapaKTEPUCTHKK NPeo6pa3oBaTens YacToThl

YonoBusi  ycTaHoBKM ~ NpeobpasosaTenb  uacToThl O/IHOCTOPOHHErO  OBCIYKMBEHMUS,  AOMKHA
paspelnaTLCa YCTaHOBKa NPakTUUECKU BIHIOTHYIO K CTeHe,

CreneHb 3awmTbl — He Hke 1P31

Tononorua npeobpaszosatens 4actothl —~ (GOPMUPOBAHME KPUBOH BLIXOLHOTO HanpsixeHus LOHKHO
obecreynBaThca NOCNEROBATENbHLIM COSNUHEHNEM ABYXYPOBHEBLIX HMWBKOBOJILTHLIX MHBEPTOPHLIX SJeeK,
HanNpsXXeH1Ee Ha BbiXOAE KXo AYEiKN AOMKHO (OPMUPOBATLCA METOAOM LMPOTHO-UMNYABCHOR MOZYIALMA.
MNpeobpaz0BaTents YacToTel AOMKEH NOCTABNATLCA KAK e4WHOE KOMMAEKTHOe YCTPOWCTBO. Bce obopyaoeaHue,
BRIKOHaR, TIpK WX Hanudnu, ApOCCEnM, pazfenvTerlbHbie/M30nnpyIoLme/ MHOrOOBMOTONHbLIE TPaHCHOPMaTOPSI,
Wkad C naHensio onepaTopa, BXOAHbIE/BLIXOAHBE GUALTPLI, NME0 WMHOE obopynoBaHue ANS COOTBETCTBUA
TpeboBaHUsAM AAHHOIO AOKYMEHTa, AOKHbI BXOAMTb B COCTAB CEKumit npectpasosartens dacrtorel. Obujee
KOMMHECTBO CEKUMIA [ MOLIHOCTEN npusoaa A0 1 MBT — He Gonee AByx. CexuMst KOMMYTauun ABUraTens
AOMKHA BLINOAHATLCA HA OTAENbHLIX AYENKaxX CEPUIAHOrO MPOM3BOACTBA, aHaNOTUUHbIX NPUMEHSEMBIM Ha
NpeanpuATUK, 1 AO/KHA BLINOMHATLCA U YCTAHaBAMBATLCS OTAENBHO OT NpecbpasoBaTens YacroTsl.

Vicxopst 13 BO3MOXHBIX TOMONIOMMIA 1 MOAYALHOI KOHCTPYKUMK NpeobpasoBaTteneil YacToTbl CpefHero
HanpskeHus, 06sI3aTeNibHO YCNoBre MpoaomKkeHna paboTs MpuBoaa Mpy BbIXOAE U3 CTPOA, KaK MUHKMMYM,
OAHOrC CHITOBOI'O MOAYAS W OAHOTO BEHTUIATOPA CUCTEMbI OXAMASHNA.

OxnaxpeHve  npeofpasoBaTens  YacToTel  ~  BO3AYLIHOE npuHyanTeneHoe.  KOHCTPYKTMBHO
npeobpasosatens YacToOThl AOMKEH MMETb BOIMOMHOCT MUTAThL BEHTMAATOPbI CUCTEMBl OXNIAXACHUS Kak oT
OCHOBHOTO UCTOYHWMKE NuUTaHus (ceth 6 kB), Tak M OT BHELIHEro UCTOYHUKA NUTaHms 380 B. OKOHYATENBHO
CnocoS YNpaeneHus BEHTUNSTOPAMKM ONpEeAensieTcs Mo COMMACOBARMIO C 3aKa3uMKoM u npopabaTeiBaeTca Ha
CTaguu  npoekTMpoBakus. B ToM cnyvae, korAa 6GydeT npeanaratsca NpeobpaszoBaTelib YacToThl
MHOTOODMOTOHHBIM  MOHMKRIOLLMM TpaHcOpMaToOpOM, OXMaXAEeHNe CeKUuM TpaHchopMaTopa  [OMKHO
OCYLUECTBNATLCA TO/MbKO BEHTUASTOPaMM Ha Kpbiue wkada., TIpUMeHeHue ManoMOWHbIX HU3KOBOMLTHbIX
BEHTWNATOPOB OXNIAX/ACHUS BHYTPU CeKUMM TPaHCOpMaTopa, YCTaHaBMBAEMbIX HA paMe TpaHcopMaTopa, He
fonyckaeTcs.

KoabbuumeHT nonesHoro [eRCTBUs NpeoBpasoBaTens YacToThl AOMDKeH PacCUNTLIBATLCHA, MCXOHH U3
BCEX 3NEMEHTOB, BXOAAUMX B COCTaB npeobpasoBaTens, BKIlOYas BCE APOCCENM, TpaHchopMaToph,
BLINDAMUTENM, WHBEPTOPHI ¥ BEHTUNIATOPLI CUCTEMbI OXJI@XAEHUsA. YKasanue Tombko K[ uHBEpTOpa B
NPEANOXKEHUN He  ponyckaeTtcs. 3Hadenue KIJ, ykasbiBaeTcs Hpu  HOMWHANLHON BLIXQOAHON yYacToTe WU
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HOMWHanNbLHOW Harpyske., Kpome TOro, B MPEAJIOKEHUM [OMKHA YKa3biBaTbC MaKCUMarlbHas pacceuBaeMas
MOLWHOCTbL Npy paboTe npeobpazoBaTens.

KoaddurumeHT nonesHoro AeicTBns, paccuMTaHHbIA B COOTBETCTBUM C TpeBOBaHWUAMM, U3NOXKEHHBIMU B
npeabigyuem absaue, aomkeH 6biTb He MeHee 0.96.

KoaddpuumeHT MowHOCTM npeobpazoBaTens 4YacToThl JAO/MKEH MNpeAocTaBnaTbCd B AWanasoHe
u3MeHeHust Harpysku oT 20 fo 100%. 3Ta BenuumHa He AoMmKHa 6biTh MeHee Tawke 0.96 B aHHOM AnanasoHe
6e3 npuMeHeHMs AONONHUTENBHOTO 060pYAOBaHUs, He BXOAsLLEero B coctas M4.

dopMa KPWBOI BLIXO[HOTO HamMpsDKEHWs AOMKHA BbITh NPUBMMKEHA K CUHYCOMAANbHON HACTOMBKO,
HaCKO/MbKO 3TO BO3MOXHO B COOTBETCTBMM C NpejnaraeMoi Tonmosorveil. He poryckaetcs npuMeHeHwe
NoBbILIALLErO TpaHchopMaTopa Nocie UHBEpTOpa.

AAns opraHusaumnK pexuMa 3anosiHeHus Tpybsl npeobpasoBaTesb HacToThl AOMKEH UMETH BO3MOXHOCTb
crabunbHoit pabotbl (6e3 konebGaHuil Toka ABMraTens) Ha MasblX YacToTax, YTO AOIMKHO 6biTh OBEcreueHo
NOCPEACTBOM BEKTOPHOTO pexuMa ynpasneHus. B ToM clyyae, koraa npeanaraerca npeobpasoBaTesib YacToThl
Ha OCHOBE MHBEpTOpa HanpskeHus, MoCTaBWUK JO/KEH yKasaTb KOMIMYECTBO CTYMEHEN B KPUBOW BbIXOAHOMO
Harps>KeHUa U aMIINTyAHOE 3HaYeHWe KaxKaoN CTyrneHu.

WckaxeHne hopMbl KpUBOIA TOKa, NOAABAEMOr0 Ha ABUraTellb, He JOMHKHO NpeBbilaTh 2%.

Mo BNMAHMIO Ha NUTAIOLLYIO CeTb: UCKaXkeHue (OpMbl KpHBOIA TOKa, NOTPebsieMoro npecbpasoBartenem
HacToThbl M3 CETU, HE AO/MKHO npesbiwaTh 5%, YTO COOTBETCTBYET peKOMeHAauusaM Haubosiee NpUMeHseMoro
craHpapTa IEEE 519. B Tom cnyvae, korga lNMocTaBliMk npeaiaraeT UCMONb30BaHME aKTUBHOO BbINpAMUTENS
(AB) Ha Bxoze npeobpasoBaTens YacToTsl, noTepu AB JOMKHbI YUUTHIBATHCS npu pacdete KA.

PacueTHbIl nokasatesnb HapaboTku Ha 0Tkas MTBF — He MeHee 50 ThicSY Yacos.
PacueTHbIN nokasaTesnb BpeMeHu BoccTaHoBneHuss MTTR — He Goree 30 MUHYT.

2. Tpe6osaHua k YPIN ans ynpasneHus ABYMsi CUHXPOHHLIMW ABUratensmum COH2-17-
44-8Y3 (1600 kBT, 6KB)

MNapameTp, TpeboBaHus K
N2 n\n 3HauyeHue
napamerpy
1 Tun npeobpasosaTens Altivar 1200/Altivar 6000 unun ananor
2 HaHHble ang 3akaza ATV1200-A2080-6060-Y3S wnu aHanor
3 WUcnonHeHue MpeobpazoBaTesib YaCTOThI LWKAhHOrO UCNOMHEHUS!
4 Konuyecrso 2 Wr.
Twun gsuratenei CuHxpoHHble asurateny CAH2-17-44-8Y3

06wme TpeboBaHua K MY

6 TexHonorus pa6otsl MY MHoroypoeHesas LLUMM-mogynsauus

7 Tun NpUMEHSIEMOro BbINPAMUTESS AvoaHbIn

8 Tun npuMeHseMoro uHBepTopa H-bridge, nochenosatensHoe coeamHeHne
9 Cxema BxogHoM uenwu MY MaccueHas 30-nynbcHas

10 KonnMyecTBo CMNOBLIX siHeeK He MeHee 5 Ha dazy

11 Tun cunosoro TpaHcdopmaTopa Cyxoi, MHOrooBMOTOYHbIIA

HanpsoxeHue nuTaHus CUNOBOro

12 . 3-chazHoe, 700-1400 B
MOZY NS AYENKM

13 CeTeBoe NUTaHWe, HanpsHKeHue 6 kB TpexdasHoe




[JonycTuMoe OTKJIOHEHUE nuTakouiero

14 -25%

HanpsxeHus 6e3 oTkno4eHus MY
15 CeteBoe nuTaHue, YyacrToTa 50/60 Ny +/-5%
16 NonHas MOWHOCTL 2080 kBA

PacueTHasn MOLLHOCTb, MOAKIIIOHYAEMOro
17 1739 kBt

2NeKTpoABUraTens

MNeperpyska 120%: 200 A
18 MAX TOK B YCTaHOBMBLLEMCA peXUMe
MNeperpy3ka 150%: 160 A
19 MAX TOK B NepexofHOM pexume He meHee 240 A B TeueHue 60 cek, kaxable 10 MUH
MakcumanbHoe TpexdasHoe Hanps)KeHue paBHO

20 BeixoaHoe HanpsxeHve HanpsKeHUIo ceT
21 y 0,2...120 'y (U/H)

[vanasoH BbIXOLHOW YACTOThI
22 0...70 (BekTOpHOE ynpasnieHu1e)

CogepxaHvwe TrapMOHWMK B KPUBOM .
23 THDI <2%

notpebnsemoro Toka
24 KoahuLMEHT MOLLHOCTY He meHee 0.96 (B ananasoHe Harpysku 20-100%)
25 KospduumneHT nonesHoro Aencrems He meHee 96%

OYHKUMS YNpaBneHUsi CUHXPOHHBIMU [IBUraTensMu ¢
2% OYHKUMN YIIPABAEHUS ABUraTENSMUA BO3MOXHOCTbIO paboThl € CYLECTBYIOLLEN CUCTEMOI
BO36YXXAEHUS
DNEKTPOHHbIN (TBEpAOTENbHBINM) 6alinac CUNOBLIX SYEekK.
. Mpu cpabatkisaHum Gaiinaca MY He AOMKEH YMEHbLILMTD
27 TpeboBaHus k Balinacy cunoBbIx sueek CBOMX BbIXO/HLIX XapakTepucTUK. [pUMeHeHue
MexaHnyeckoro Halinaca He gonyckaeTcs
CocrosiHue cunosoro TpaHcdopMaTopa
MNeperpy3ka gBuraTens
lMpeBbilleHKe Toka CTaTOPHLIX 06MOTOK JABMraTens
Tennosas neperpyska asurarens
KopoTkoe 3aMblkaHue Ha Bbixoge MY
«3aKNMHMBaHWE» Bana ABuraTens

TpeBoBaHMs K OCHOBHBIM  3allTaM «Yxop» o6opoToB furatens 6onee 5% OT 3aaHHbIX

28

npeobpazoBaTens 4acToThl

MepeHanpsXeHWe B 3BEHE NOCTOAHHOMO TOKa

lMoHWxXeHHoe Hanps»KeHne B 3BEHE NOCTOAHHOIO ToKa

lNeperpeB BbinpsiMuTens

MNeperpes uHBepTOpa

MpeBbiWweHWe TeMnepaTypsbl B WKady

HeucnpaBHOCTL BEHTUNATOPA OXNaXAeHUs

3alMTa OT «Cyxoro» xoaa




TpeboBaHust K WCTOYHMKAM MUTaHWA

MY nomkeH MMeTh BCTPOSHHOE YCTPOWCTBO
BeCnepeboHOro NUTAHMA KOHTPONBHLIX Lenen. UBMN

29 . AokeH BbITo paccuntaH Ha paboTy He MeHee 30 MyHYT 1
KOHTPOBHBIX Lienei
BbITE yCTaHOBNEH BHYTPM T4
: Ha (pyuroii 6alinac). BCTpoeHHas cexuma pacrpeaeneHms
PesepBHans oxeMa NWTaHWA ABWraTens | MUTaHUS Ha ABa ABUraTens C BO3MOXKHOCTLIO OPraHu3aling
30 (6aiinac) APAMOro MNYCKa KaXAoro 13 arperatos (CxeMHoe pelieHue
eMoTpn Mpunoxerne 1.)
31 CreneHb 3aWmThl 1P31
Koprye wkada FOmKEH OblTh BbINOAHEH U3 CTany
TONUWMHOR He MeHee 2 MM
32 | TpeboBaHns K KOHCTPYKTUBY Wkada MY KOHCTpYKUMA WKada A0omKHa NpeaycMaTpuBaTh
crieuManbHble 8CTPoeHHbIE Nphenocobnexus Ans
TakenaxHblx pador
Y aomKeH MMeThL OAHOCTOPOHHES oBCyXUBaHNe
33 Tpebosanma kK obcnyxuBaHmo M4 KoHcrpykuus MY pgomkHa nNpeaycMaTpuBaTh BO3MOXHOCTh
3aMeHbl (PUALTPYIOWMX 3NEMEHTOB (BO3AYILIHEIX
PunbTpoB) 6e3 ocTadeBa 1Y U CHATUA CMADBOrO AUTaHKS
34 Oxnaxgexve MpuHyAWTENbHOS BO3AYIHHOE
OT OCHOBHOTO UCTOYHUKA NuTanus (ceTy 6 kB, oT
BCTPOEHHOW 06MOTKY TpaHcdopmaTtopa). Mutasue
35 fUTaHne BEHTUNATOPOB OXNAKAEHNS BEHTUNIATOPOB OX@XAEHUA OT BHELIHUX NCTOUHMKOB He
AONYCKAeTCs
BEHTUNATOPBI AOMKHLE BbIThL YCTaHOBREHL Ha Kpbile MY,
PasMelleHne BEHTUNATOPOB pel A 4 b
36 PacnonoxeHve BeHTURSTOPOB BHYTPY WKada He
OXHa¥IeHus! BOrycKaeTcs
Crnosoit MHOIroOBMOTOUHBIN TPAHChOPMATOP AO/MKEH
37 TpeboBanna K cucteme oxnaxgeHus | ObiTh OCHALIEH CAEUMENbHBIM KOXYXOM Afsl 0BecneueHns
MaKCK B ro nNoT er e3
TpaHchopMaTopa CUMANTBHOMO BO3AYLWHOTO MNOTOKA , NPOXOAMLETO Yep
ofiMoTky Tpancdopmaropa
PaccensaemMan MOIIHOCTE rpu
HOMWHGMbHOW  Harpyske ¢  YueToM
38 | MOWHOCTW  BEHTWNSTODOB  CUCTEMbI = 70 kBT
OXSI@¥ASHYA
MexaHudeckas 6nokuposka asepel 114 1 nuTtalotlei
AYENAKK
[Bepy BLICOKOBONBTHBLIX OTCEKOB AOMKHLI 66T CHAGEeHb!
CUCTEMOM KOHLEBbIX BbIKNIOUATENEN. [1pK OTKpLIBaHUN
ABepeii Npy NOAAHHOM HAMPSKEHUN [IOSHKHO MPOMCXOANTD
39 | Mexannueckue Gnokposkn M4 OTKNIOYEHME MPEoBPas0OBATENS YACTOTH]
JomxHa obecrneuuBatsca  GfloKvpoBKa  ABepeit
wkada npeobpa3oBaTens YacTOThi 3aMKaMW € NOrMKoi
OTKPBLITUA NP NOMOLLY Habopa KTouei
40 ABapuitHas CBETO3BYKOBAA MY gonxeH UMETs CBETO-3BYKOBYIO CUIHANM3ALIMIO
CUrHaNMBaLYS YCTaHOB/IEHHYIO Ha Kpbllle LKada




CMoTpoBble OkHa (4 LT Ha KaXkaoit ABEpH) B CEKLUK

41 MNHAMKALMS COCTOSIHUS CUMOBbIX SUeeK MHBEpPTOpa (CBETOAWOAHAS CUrHANM3aALIMA Ha KaXKaoM
AYelike)
TpeboBaHus K 3awure ot | Y posmkeH UMeTb BCTPOEHHOE YCTPOMCTBO OrpaHuyeHus
42 % repeHanpsKeHus Mo BLICOKOMY HaMpsKeHWIo
nepeHanpsXeHun
43 Beoa/eriBoa kabens CHuzy
TemnepaTypa OKpyxawllei cpegbl
44 PR dae P Ot -10 po +60 C
(xpaHeHue)
TeMmnepaTypa OKpyxawllein cpefsbl
45 R v ¥ Ot 0 go +40 C, po +50 C c orpaHuyeHnamMm
(akcnnyatauus)
46 BRaHOCTb Jo 90 %, 6e3 koHaeHcauum, Ao 95 % onuUMOHANLHO
47 BbiCOTa Hajj ypOBHEM MOPS! [Jo 1000 M 6e3 orpaHn4yeHus No XapakTepucTukam
48 CrolikocTb K BUBpaumsam YckopeHue ao 4.9 m/c2 (10-50 'y)
49 LLlyMHOCTb npeobpaszoBaTens YacToThl Menee 80 aBA (Bkiouyas BEHTUNATOPbI)
Bo3MOXHOCTb MOAKIIOUEHUA [aTUUKOB
50 Oa
3aLUMTHI ABUraTENs
51 AHanorosble BXo/bl YKazaTb
52 AHanorosbie BhIX0Abl YkaszaTtb
53 ANCKpeTHLIe BXoAbl YkazaTtb
54 AVCKpeTHble BXoAbl (MMMNYNbCHBIE) YKasaTb
55 PeneliHble Bbixoab Ykazatb
KoMMyHUKaUMOHHEIe nopThI
56 Modbus TCP
(BCTpOEHHbIE)
57 PycuduumposaHHbIit XK aucnneit Jda
Bo3MOXXHOCTb yripasneHus, BBOAa U U3MEHEHUS
58 OyHKUMYM rpacdhuyeckoro TepMmuHana napaMeTpoB
. OTobpaxeHune coobuieHuil TONLKO B BUAE KOLOB He
59 OTobpaskeHne coobLueHwit [OnycKaeTes
Cpepnnss HapaboTka Ha oTkaz (MTBF)
60 ' >50000
yac
61 CpenHee Bpems pemoHTa (MTTR), MWH 30
& CpeaHee BpeMs Mexay pernaMeHTHbIMM g
pabotamu (MTBM), mMecsiy,
63 Cpok ciyx6b! MY He meHee 20 net
. CootBetctBue craHgapty IEEE 519
a (noaTBEpPAUTL
1992 fla PAvT:)
YpoBeHb noMex B cooTBeTCTBUM ¢ FOCT
65 He 6onee 5%
13109-97
YacToTHbI NpeobpasoBaTenlb CEpUHO [OMKEH WMETb
66 TpeboBaHus K

NporpaMMHOMy

cnegyowme OYHKUMW YNpaBneHUst U KOHTPONS HACOCHbIX
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obecneyeHmio,
yCTaHaBAMBaEMoMy

npeobpazoBaTent

Ha

CepuiiHo

YACTOTHBIN

arperaros:

- [lpeobpasoBatenn 4acToThl AO/MKHB! ObiTh NPUrORHHLI
AR YNPaBsneHWA  eHTPOOEXHbIMK  HacOCHLIMK
arperataMyt, WM AO/MKHLE yuuTbIBATH Npu pabote
XapPaKTEPUCTUKK HACOCHBLIX arperaToB

- [Npeobpa3oBaTenn 4acroTbl JOMKHBl OCYILECTBAATH
KOHTPO/iIb 32 paboToil HacoCHLIX arperatos  Ang
WCMONb30BaHNs HACTpoeK, Hanbonee rnoaxoaALmMX Ans
naHHoro obopyposaHusl (BpeMs pasroHa, HWKHAS
CKODOCTh, BEPXHAA CKOPOCTh)

- B npecbpazopatens  4actoThl  AO/MKHBI  BbITh
MHTErpUpoBEaHHbIe npuKnagHste yHRUMM,
NIO3BONAOLINE NPUMEHATE UX B Ka4YeCTBe Moay/el npu
HaCTpoiiKe HacocHOro arperaTa

- Tlpec6pazoBaresns YaCTOTh JOmKeH UMETD
VHTErPUPOBaHHYI0  yHKUMIO,  NPEACTBPALIAIOWYIO
3aKMMHMBAHME 3NEMEeHTOB  HaCOCHBIX  arperaTos,
yaansst B aBTOMATUMECKOM peXUMe
HaKanNMBAIOWMECH OTNIOXEHUA

- Tlpeobpasosaren 4acToThl AOMKEH PEANU30BbLIBATL
(YHKUMIO NPOMbIBKM  TPYBOMPOBOAA, OCYLIECTBASS
NYyCcK [JBWraTens ¢ 3afadHol Nepuoau4HOCTbIO BO
usbexxaHne 3aunMBaHNA HACOCHOTO arperaTa

- [lpeobpazoBaTens uacTOTHl [AO/MKEH OCYLIECTBASTH
33WHTY HACOCHBIX @rpPeraTos OT KaBUTaLWM

- TpeoGpasoBaTent 4acToTbt AO/KEH NPeacTBpalaTh
paboTy  HacocHOro  arperata npu  OTCYTCTBMM
AOCTaTOMHOTO  KOMWHECTBE JKMAKOCTM  w/unu  ero
HU3KOM JABREHUM HA BCacbiBaKWeM NaTpybre Hacoca

MpuKknagHsie GyHKUMY 3aLUMTbI HECOCHBIX ArperaTos

- [tpeobpazoBartens YacToTh AOI¥MEH MeTh
WHTErpUpOBaHHYI0 (YHKLUMIO 3aLUMTHI N0 NPEBBILLEHUIO
38AaHHOTO pacxofga, onpegenas, TakuMm ofpasomM,
npopslB  Tpybonposoda w/way paBoTy Hacoca 3a
npeaenaMy pabodero AManazoHa

- [peobBpazosatens YacTOThi AOMKEH UMETH
MHTErPUPOBAHHYIO DYHKLMIO 3aLUMThI M0 AABAEHUIO Ha
BbIXOAE HAcocHOro arperata. Pabota  cuctemsl
BO3MOXHaE, €0 A3B/ICHUE HaxOAUTCA B AWanazoHe
MEXAY MUHUMANLHLIM ¥ MaKCUMATLHEIM 3HAYEHUAMY

KOHTpOnb NapaMeTpoB HACOCHOTO arperata

- [peobpazosaTens YaCTOTh AOmKeH UMETH
MHTETPUPOBAHHYIO hYHKUMIO COXPAHEeHNs
XAPAKTEPUCTUK HACOCHOI'O arperaTa

- [Npecbpazorarterns YacToThl LBOMKEH MMETb
MHTErpUPOBaHHYIO GYHKLNO onpeaeneHus
apdextusHoit pabouent Toukm (best efficiency points,




BEP) ana paboTbl B TouKe ¢ MakcuManbHbiM KN/ w
onpeaeneHus OTKJICHEHUSR or Hanboree

_ | raGaputhbie . pasmepbi . w |
| xapakrepucTvkm ans ycranosku (c |-
| yuerom cexiyu S

3PhEKTUBHOIO pexnuMa

""" Gaitnaca) i
67 BeicoTa ' 2671 MM
68 LnpuHa 65664 MM
69 FnyBuHa 1500 mmM
70 Bec 7877 kr
- MpoM3BOAMTENBLHOCTS  BEHTUASITOPOB 23100
CUCTEMBI OXNaXAEHUS
72

‘06BeMy nocTaBkn

MoTepn < 70 kBT

PykosogctBo  no JKCARyaTaun  Ha

73 Ha
PYCCKOM SI3bIKE
Mporpammuoe obecnedeHne Ha PYCCKOM
74 fa
A3bIKe
MpuHUMNIManbHEE  CXeMbl  CUIIOBON .
Ha (cornacoBathb C 3aKa34mMKOM v NPOEKTHOM
npectpasosarefieM YacToTh
1) cunorasn uHBepTOpHan A4elika - 1 wrT.
2) npepoxpanuTent (TMNaskas BCTaBKa) CUITOBOI SUElKY -
76 Komnnekr 3UMN 2 wr.
3) ortuveckan NMHWUA CBs3K - 5 wT.
77 Wed-mMonTax ha, cornacHo lMpunoxexnst 1
12 MecaueB ¢ MOMEHTa NOAKNIOYEHUA 0BOPYIOBaHMUA, HO
78 FapaHTus Ha MY He Gonee 18

MECALEB C MOMEHTA NOCTABKH.

Tpebosakns K 06BEMY M COCTaBY BbINOHAEMbIX YOIYT B 06beMax ed-MoHTaxa.

4.1. Npremka 0BoOpyAOBaHUsA Ha OOBLEKTE 3aKA3HYMKA C UENblo MPOBEPKM KOMIJIEKTALMNA U BhISBNEHUs

D,quEKTOB, COOTBETCTRME KOMNNEKTHOCTH MOCTaBKU cneundunkaumm KouTpakTra.

4.2. MexaHnJyeckas WHCHNEKUKnA:

nposepka kopnyca 4 Ha npeaMeT MexaHuueckux aedopmauuil 1 NOBpexAeHUN;

MPOBEPKa MCNPaBHOCTW MEXAHWU3MOB BNOKUPOBKU JiBEepei;

NpoBepKa CunoBoro TpaHchopMaTopa HAa TIPEAMET HaiMuMA  He3aTaHyTbIX COBAMMHEHMIA,
UEMOCTHOCTH KaTyileK, OTCYTCTBUE NOCTOPOHHUX NPEAMETOR WK PA3N;

MPOBEpKa CUNOBLIX MHBEPTOPHBIX SYEEK HA NpeAMeT HEeSATAHYTHIX GONTOBbIX COERUHEHMIE,
oTCyTCTBUE AedhOpMALUi U NOBPEXAEHWHA, OTCYTCTBUE MOCTOPOHHUX BELWECTB ¢ I'PA3M H3
MBOMAUMOHHLIX MaTepUanos 1 sanemMeHTax;

NpoBepKa HeNoCTHOCTU NpefoxpaHnTeneil MHBEPTOPHbLIX Sueek.

4.3. lposepka npaBUNBLHOCTU ycTaHoBkK [T4:

NPOBEPKa NPaBUILHOCTH KPENNEHUs K Nony;
MPOBEPKa YCTAHOBKM CEKUMK 1WKa(OB «B JIMHUIO» U MO YPOBHIO;
NPOBEPKa NPaBUNLHOCTH COEAMHEHNS TPaHChOPMATOPHON M MHBEPTOPHON CeKUMM.




4.4. BHYTpeHHMiA MOHTax MY (NpousBOAMTCS CrieuManMcTaMi NocTaBLUMKa):

yAaneHue TpaHCropTUPOBOYHLIX BONTOB (AN KaX/JO0W CUNOBON SUEHKK);

YCTaHOBKA M MOHTAX CMNOBbLIX siueek (B Cyyae NnocTaBKku CUNOBLIX iYeeK OTAE/NbHO);
YCTaHOBKa M MOHTaX CMNOBbIX BbITSDKHBIX BEHTUISTOPOB;

YCTaHOBKa M MOHTaX CBETO3BYKOBOMW CUrHanM3aLUmu Ha Kpbile wkada MY;

YCTaHOBKa M noaknioyeHne rpacudeckoin HMI naHenn ynpaenaeHus;

MOHTaX CM/IOBLIX Kabenei MuTaHus CUOBbIX iYeeK OT BXOAHOrO TpaHcdopMaTopa;
NOAK/IOYEHUE BbIXOAHbIX AAaTYMKOB TOKa;

MOHTaX CUI0BbIX Kabenei nuTaHus BXOAHOTO TpaHchopMaTopa OT CMIIOBOrO TEPMUHANa;
MOAKNIOYEHME ONTUYECKMX Kabeneil CBS3W OT YMNPaBMsIOWEro KOHTpoAnepa K CUIOBbLIM
Aueikam ;

NoOAKIOYEHUE NUTaHWS CUOBLIX BEHTUNSTOPOB, NMPOBEPKa MX «CBOBOAHOro» XoAa.

4.5. MNpouefypa Mycko-HanagouyHbix paboT (Mpou3BOAMTCS CrieuuanicTaMmyv MocTaBLUMKa COBMECTHO C
NMepcoHanoM 3akasynka):

NpoBepka COOTBETCTBMUSA CUMOBOMO NUTAIOLLEro TpaHchopMaTopa;

MpPOBEPKa MOTOBHOCTM BBOAHOW 3aLMTHON AYeliku;

NpoBepKa NnapaMeTpoB 3MeKTPOABUraTens ;

MpoBepKa NpasuNbHOCTH CUCTEMbI 3a3eMIeHUs;

MPOBEPKAa MOMEHTOB 3aTSXKKU CU/IOBLIX M KOHTPOJBHLIX LEeneu;

npoueaypa napametpuposaHus M4 nog 3agady 3akazunka (6e3 CUNOBOro HaMpsXKEHWs);
nposepka paboTbl MY (3neKTpoHHbIE KOMMOHEHTEI) 683 NOAaYM CUIOBOTO HAMPSXKEHWS;

nojada CUIOBOIO HaMpsiXKeHWsl, NpoBepKa NpaBWIbHOCTM 3aps/ia eMKOCTEN 3BeHa NMOCTOSIHHOro
TOKa Mo KaXAoW CWIIOBOM AYelikM, MpOBEPKa NpPaBWNIbHOCTU BpALLEHUA CUNOBbIX
BEHTUNSATOPOB;

3anyck anektpofsuratens 6e3 Harpysku, npoBepka ero pabotocnocobHocTi (oTcyTCTBME
Bubpauum),

CHAITWE M KOHTPO/b TOKOB M HaNpsXXeHWi BO BCEM YAaCTOTHOM [ManasoHe;

3anyck 3NeKTPOABUraTenst nopj HarpyskoM, NpoBepka CMMMETPUYHOCTM TOKOB Ha BXOAE W Ha
Bbixoze M4, KOHTPONb OTCYTCTBUSI MEXaHWYECKUX BUOpaUMii;

npoeepka paboTbl AWCTAHUWMOHHOTO ynpasfeHus [MY C  WUCrnosib30BaHUE aHasorosbix,
OVCKPETHBIX BXO/IOB WM YrpaB/ieHWe MO MPOMBILLIEHHON ceTu (3aBMCMT OT 3ajauu
3akasuuka);

tdmHanbHas aganTauus napamerpos M4;

COXpaHeHWe napameTpoB KoHpurypaumn MY ans panbHeilwen nepefaud M XpaHeHWs
NepcoHanoM 3akasynka C BO3MOXHOCTLIO «BbICTPOro» BOCCTAHOBEHUS;

nepegava AOKYMeHTaLuu;

o6y4eHne onepaTMBHOTO NepcoHana 3aKka3yuka HaBblkaM MporpaMMMpOBaHUs WM 3KCryaTaumum
n4y

(onuroHanbHo, ecnu Takoe MpefycMoTPeHO KOHTpakToM).

MpunoxeHwe: 1. CxeMHoe pelueHne opraHu3aumm pydHoro balinaca Ans AByx arperaToB Ha 1 nucTe.

INaBHbIA 3HEPreTUK

000 «Camapckue KOMMyHanbHble CUCTEMbI» /

C.J1. HaropHbiii
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Mpunoxexue N1 k TT

Ha CUCTEMbl YACTOTHOIO perynnpoBaHns Ans
nepBoro noAbLeMa U BToporo nogsema MBC
000 «Camapckue KOMMYHasbHbIE CUCTEMbI»

CxeMHoe pelueHue opraHMsaluM py4Horo 6aiinaca ans Asyx arperartos.

6 KB 6 kB

VSD | —\ GS403

S
)

Me

Cexumsi fomkHa GbiTb OCHallleHa HEOBXOAMMBIMM BIOKUPOBKAMM W KOHCTPYKTUBHO rnpeAcTaBnseT coboi fsa lwkada,
yCTaHaennBaeMele BUIOTHYIO K npeobpasosatenio Yactotbl. Cekuusi Bbibopa sBnsieTcs CTaHAapTHON AN HECKOMbKMUX
TUMopasMepos NpeobpazoBaTteneil YacToTsl.

naeHsli sHepreTMk 000 «CaMapckue KOMMYHasbHBIE CUCTEMbI» / C.J1. HaropHbiit
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